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7.1.3.11.4
FDD-TDD CA / Correct HARQ process handling / DCCH and DTCH / FDD PCell and TDD SCell 

7.1.3.11.4.1
Test Purpose (TP)

(1)

with { UE supporting of FDD-TDD CA with FDD PCell and TDD SCell in E-UTRA RRC_CONNECTED state with SCell activated }

ensure that {

  when { the UE receives a MAC PDU for DRB of FDD PCell in SF-Num x and decode fails }

    then { the UE transmits a NACK in SF-Num x+4 for the corresponding FDD PCell HARQ process within HARQ entity }

            }

(2)

with { UE supporting of FDD-TDD CA with FDD PCell and TDD SCell in E-UTRA RRC_CONNECTED state with SCell activated }

ensure that {

  when { the UE receives a MAC PDU retransmission and results in successful decode for DRB of FDD PCell for the UE’s C-RNTI in the SF-Num x }

    then { the UE transmits an ACK in SF-Num x+4 for the corresponding HARQ process of FDD PCell within HARQ entity and delivers data to upper layers }

            }
(3)

with { the UE supporting of TDD-FDD CA with FDD PCell and TDD SCell in E-UTRA RRC_CONNECTED state with SCell activated }

ensure that {

  when { the UE receives downlink assignment on the PDCCH of TDD SCell for the UE’s C-RNTI and receives data in the associated SF-Num y and decode fails }

    then { the UE transmits a NACK in SF-Num y+4 on the HARQ process of TDD SCell by following FDD PCell timing }

            }

(4)

with { the UE supporting of TDD-FDD CA with FDD PCell and TDD SCell in E-UTRA RRC_CONNECTED state with SCell activated }

ensure that {

  when { the UE receives a MAC PDU retransmission and results in successful decode for DRB of TDD SCell for the UE’s C-RNTI in the SF-Num y }

    then { the UE transmits an ACK in SF-Num y+4 on the HARQ process of TDD SCell by following FDD PCell timing }

            }

7.1.3.11.4.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.213 clauses 7 and 10.2. Unless otherwise stated these are Rel-12 requirements.
[TS 36.213, clause 7]

For FDD-TDD and primary cell frame structure type 1, there shall be a maximum of 8 downlink HARQ processes per serving cell.
 [TS 36.213, clause 10.2]

…
For FDD or for FDD-TDD and primary cell frame structure type 1, the UE shall upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response in subframe n. If HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of any HARQ-ACK in subframe [image: image1.wmf]n
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shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes [image: image11.wmf]3
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…
For FDD-TDD and primary cell frame structure type 1, if a serving cell is a secondary serving cell with frame structure type 2, the DL-reference UL/DL configuration for the serving cell is the UL/DL configuration of the serving cell.
…
7.1.3.11.4.3
Test description

7.1.3.11.4.3.1
Pre-test conditions

System Simulator:

· Cell 1 PCell (FDD), Cell 10 SCell (TDD)
· Cell 10 is Active SCell according to [18] cl. 6.3.4

-
RRC Connection Reconfiguration (preamble: Table 4.5.3.3-1, step 8) using parameters as specified in Table 7.1.3.11.4.3.3-1

UE:

None.

Preamble:

-
The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed, with all the parameters as specified in the procedure except that the RLC SDU size is set to return no data in uplink.

7.1.3.11.4.3.2
Test procedure sequence
In Table 7.1.3.11.4.3.2-1, Row marked "T0" denotes the initial conditions which illustrates the downlink power levels and other changing parameters to be applied for the cells after preamble.

Table 7.1.3.11.4.3.2-1: Time instances of cell power level and parameter changes
	
	Parameter
	Unit
	Cell 1
	Cell 10

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-85


Table 7.1.3.11.4.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCConnectionReconfiguration message containing a sCellToAddModList on Cell 1 with SCell (Cell 10) addition. 
	<--
	RRCConnectionReconfiguration
	-
	-

	2
	The UE transmits an RRCConnectionReconfigurationComplete message.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	3
	The SS transmits Activation MAC control element to activate SCell (Cell 10).
	<--
	MAC PDU (Activation (C1=1)) 
	-
	-

	4
	The SS indicates a new transmission on PDCCH of CC1 and transmits a MAC PDU (containing an RLC PDU with SN=0) in SF-Num ‘X’, with content set so that UE could not successfully decode the data from its soft buffer. (Note 1)
	<--
	MAC PDU (CC1)
	-
	-

	5
	Check: Does the UE transmit a HARQ NACK for the DL data corresponding DL CC1 in SF-Num ‘X+4’?
	-->
	HARQ NACK (CC1)
	1
	P

	-
	EXCEPTION: Step 6 shall be repeated till HARQ ACK is received at step 7 or until HARQ retransmission count = 4 is reached for MAC PDU at step 7 (Note 2).
	-
	-
	-
	-

	6
	The SS indicates a retransmission on PDCCH of CC1 and transmits the same MAC PDU like step 4 in SF-Num ‘X’’(Note 1).
	<--
	MAC PDU (CC1)
	-
	-

	
	EXCEPTION: Up to 3 HARQ NACK from the UE should be allowed at step 7 (Note 2).
	-
	-
	-
	

	7
	Check: Does the UE send a HARQ ACK for the DL data corresponding to DL CC1 in SF-Num ‘X’+4’?
	-->
	HARQ ACK (CC1)
	2
	P

	8
	The UE transmits a Scheduling Request on PUCCH
	-->
	(SR)
	-
	-

	9
	The SS sends an UL grant suitable for transmitting loop back PDU on PCell (Cell 1).
	<--
	(UL Grant)
	-
	-

	10
	The UE transmits a MAC PDU containing the loop back PDU corresponding to step 4 and 6
	-->
	MAC PDU
	-
	-

	10a
	The SS transmits a MAC PDU containing RLC status PDU acknowledging reception of RLC PDU in step 10
	<--
	MAC PDU (CC1)
	-
	-

	11
	The SS indicates a new transmission on PDCCH of CC2 and transmits a MAC PDU (containing an RLC PDU with SN=1) in SF-Num ‘Y’, with content set so that UE could not successfully decode the data from its soft buffer. (Note 1)
	<--
	MAC PDU (CC2)
	-
	-

	12
	Check: Does the UE transmit a HARQ NACK for the DL data corresponding to DL CC2 in SF-Num ‘Y+4’?
	-->
	HARQ NACK (CC2)
	3
	P

	-
	EXCEPTION: Step 13 shall be repeated till HARQ ACK is received at step 14 or until HARQ retransmission count = 4 is reached for MAC PDU at step 14 (Note 2).
	-
	-
	-
	-

	13
	The SS indicates a retransmission on PDCCH of CC2 and transmits the same MAC PDU like step 11 in SF-Num ‘Y’’(Note 1).
	<--
	MAC PDU (CC2)
	-
	-

	
	EXCEPTION: Up to 3 HARQ NACK from the UE should be allowed at step 14 (Note 2).
	-
	-
	-
	-

	14
	Check: Does the UE send a HARQ ACK for the DL data corresponding to DL CC2 in SF-Num ‘Y’+4’?
	-->
	HARQ ACK (CC2)
	4
	P

	15
	The UE transmits a Scheduling Request on PUCCH
	-->
	(SR)
	-
	-

	16
	The SS sends an UL grant suitable for transmitting loop back PDU on SCell (Cell 10).
	<--
	(UL Grant)
	-
	-

	17
	The UE transmits a MAC PDU containing the loop back PDU corresponding to step 11 and 13
	-->
	MAC PDU
	-
	-

	17a
	The SS transmits a MAC PDU containing RLC status PDU acknowledging reception of RLC PDU in step 17
	<--
	MAC PDU (CC2)
	-
	-

	-
	EXCEPTION: Steps 18 to 21 are run 8 times (Note 6).
	-
	-
	-
	-

	18
	The SS indicates new transmissions on PDCCHs of CC1 and CC2 and transmits a MAC PDU (containing an RLC PDU) on both CCs respectively in SF-Num ‘Z’, with contents set so that UE could not successfully decode the data from its soft buffers. (Note 1) (Note 6).
	<--
	MAC PDU (CC1) and MAC PDU (CC2)
	-
	-

	19
	Check: Does the UE transmit HARQ NACK for the DL data corresponding to DL CC1 and CC2 respectively in SF-Num ‘Z+4’?
	-->
	HARQ NACK (CC1 and CC2)
	1, 3
	P

	-
	EXCEPTION: In parallel with steps 20 to 21, the parallel behaviour in table 7.1.3.11.4.3.2-3 is running.
	-
	-
	-
	-

	-
	EXCEPTION: Step 20 shall be repeated till HARQ ACK is received at step 21 for the data corresponding both DL CC1 and DL CC2 or until HARQ retransmission count = 4 is reached for MAC PDUs at step 21 (Note 2).
	-
	-
	-
	-

	20
	The SS indicates retransmissions on PDCCHs of CC1 and CC2 and transmits the same MAC PDUs like step 18 in SF-Num ‘Z’’(Note 1)(Note 3). 
	<--
	MAC PDU (CC1) and MAC PDU(CC2)
	-
	-

	-
	EXCEPTION: Up to 3 HARQ NACK per CC from the UE should be allowed at step 21 (Note 2).
	-
	-
	-
	-

	21
	Check: Does the UE send a HARQ ACKs for the DL data corresponding to DL CC1 and DL CC2 in SF-Num ‘Z’+4’(Note 7)?
	-->
	HARQ ACK (CC1) and HARQ ACK (CC2)
	2, 4
	P

	Note 1:
SS should transmit this PDU using ITBS=6, NPRB=1, see TS 36.213 Table 7.1.7.2.1-1. This will result in TBSize of 328 and having coding rate more than 1.

Note 2:
The value 4 for the maximum number of HARQ retransmissions has been chosen based on an assumption that, given the radio conditions used in this test case, a UE soft combiner implementation should have sufficient retransmissions to be able to successfully decode the data in its soft buffer.

Note 3:
Retransmission is done only for the DL CCs, for which HARQ NACK was received.

Note 4:
 Void.

Note 5:
CC1 corresponds to PCell (Cell 1) and CC2 corresponds to SCell (Cell 10).

Note 6:
At each iteration RLC PDU SN is incremented by 1 such that RLC PDUs with SN = 2, 4, 6, 8, 10 (and 12) are being transmitted on CC1 whereas RLC PDUs with SN = 3, 5, 7, 9, 11 (and 13) on CC2.

Note 7:
HARQ ACKs are expected only for those CCs for which retransmission was done in step 20.


Table 7.1.3.11.4.3.2-3: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	The UE transmits a Scheduling Request on PUCCH
	-->
	(SR)
	-
	-

	2
	Wait for 30ms to ensure HARQ processes for both CCs are finished.
	-
	-
	-
	-

	3
	The SS allocates UL Grant sufficient for two RLC SDU to be loop backed on Cell 1.
	<--
	(UL Grant)
	-
	-

	4
	The UE transmits a MAC PDU including two RLC SDU corresponding to step 18 in table 7.1.3.11.4.3.2-2.
	-->
	MAC PDU
	-
	-

	5
	The SS transmits a MAC PDU containing RLC status PDU acknowledging reception of RLC PDUs in step 4
	<--
	MAC PDU (CC1)
	-
	-


7.1.3.11.4.3.3
Specific Message Contents

Table 7.1.3.11.4.3.3-1: RRCConnectionReconfiguration (preamble: Table 4.5.3.3-1, step 8)

	Derivation path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            timeAlignmentTimerDedicated
	Infinity
	
	

	              }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	}
	
	
	

	  }
	
	
	


Table 7.1.3.11.4.3.3-2: RRCConnectionReconfiguration (step 1, Table 7.1.3.11.4.3.2-1)

	Derivation Path: 36.508 Table 4.6.1-8, condition SCell_AddMod


Table 7.1.3.11.4.3.3-3: SCellToAddMod-r10 (Table 7.1.3.11.4.3.2-1)

	Derivation Path: 36.508, Table 4.6.3-19D

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	1
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 10
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 10
	
	

	  }
	
	
	

	}
	
	
	


